Effects of freezing and thawing on the viability and the ultrastructure of in vivo grown mycobacteria.
The influence of different frequencies of freezing-thawing cycles on the viability of in vivo grown mycobacteria was investigated. Pieces of armadillo tissues naturally or experimentally infected with Mycobacterium leprae were analyzed. The viability of M. leprae was determined by mouse foot pad titration. The viability of cultivable mycobacteria, sometimes present in armadillo tissues, was determined by culture. Electron-microscopic studies were performed on fresh or frozen-thawed armadillo tissues with natural leprosy and on livers of C57BL/6 mice experimentally infected with M. avium or M. lepraemurium. We found that the percentage of viable M. leprae bacilli is identical for naturally infected and experimentally infected tissues, frozen and thawed once. When the tissues were subjected to a second freezing-thawing cycle, a considerable loss of viability was observed (65%-97%). A third freezing-thawing cycle was lethal for most of the M. leprae cells, and after four freezing-thawing cycles no viable bacilli were found. The cultivable mycobacteria present in some armadillo tissues were found to be more resistant than M. leprae to freezing-thawing since these mycobacteria could still be cultivated after four freezing-thawing cycles. The results of the electron-microscopy study support the conclusion that M. leprae is more sensitive to freezing-thawing than the cultivable mycobacteria and show that the cytoplasmic membrane appears to be the target for the lethal action of freezing-thawing on mycobacterial cells. These results emphasize the importance of avoiding repeated thawing and refreezing of M. leprae-infected tissues when viable M. leprae cells need to be studied.(ABSTRACT TRUNCATED AT 250 WORDS)